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IV. A Letter from the Rev. Nevil Mafke- 
lyne, A. M. Fellow of Trinity College, 
in the Univerjity of Cambridge, and 
F. R. S. to the Rev. Dr. Birch, Secretary 
to the Royal Society ; containing a Theorem 
of the Aberration of the Ray? of Light 
refracted through a Lens, on account of 
the Imperfe&ion of thefpherical Figure. 

Reverend Sir, 
Read Jan. 22, * BOUT two years ago, becoming 
'7 »- £\^ acquainted with Mr. Dollond's cu- 
rieus difcovery in optics, of correcting the aberration 
of the rays of light arifing from the different refran- 
gibility of the different forts of rays, by a combina- 
tion of two different kinds of glafs j and learning 
from him, in converfation, that he had invented a 
theorem, fhewing the quantity of the aberration of 
the rays refradted through a lens, on account of the 
imperfe&ion of the fpherical figure \ by the applica- 
tion of which, he was able to make the aberrations 
of the combined concave and convex object lenfes 
perfectly equal to, and confequently to correct one 
another j I was defirous of being more minutely 
acquainted with this farther great improvement in 
optics j and Mr. Dollond accordingly readily offered 
to gratify my curiofity. But in the mean while that 
he was looking over his papers, in order to lay them 
before me, having leifure, 1 fet about the inveftiga- 
tion of a iimilar theorem myfelf ; which having 
Vol. LIL D ' completed, 
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completed, I interchanged with Mr. Dollond for 
his theorem, he taking mine, and I taking his. 
Our theorems, though fimilar, were not exactly the 
fame ; but, by reduction to the fame form, I inferred 
his theorem from mine j which gave me a farther 
confidence of the exactnefs of both. 

I have here fent you my theorem, and defire, that 
you will lay it before the Royal Society. 

lam, SIR, 

Your mod obedient 

humble fervant, 
Nevii Mafkelyne. 

Prince Henry, St. Helen's Road, 
Jan. 16, 1761. 

T ET the form of the lens aflumed, in the invefti- 
•*- J gation of the theorem, be a menifcus, the radius 
of whofe convex furface is greater than that of its 
concave furface ; and the center of whofe two fur- 
faces lie on the fame fide of the lens, as the radiant 
point, from which the rays diverge, that fall thereon. 
The ray falling on the extreme part of the lens will, 
after refraction, diverge from a point before the lens, 
nearer thereto than the geometrical focus of rays di- 
verging from the fame radiant point, and paffing 
indefinitely near the vertex. 

Let Q^exprefs the diftance of the radiant point, 
before the lens, from its vertex; R, the radius of 
concavity of the furface, on which the rays firft fall j 
and r, the radius of convexity of the fecond furface ; 
F, the principal focus, or the focus of parallel raysj 
6 which 
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which will he on the fame fide of the lens, as the in- 
cident rays ; becaufe R, the radius of the concave fur- 
face, is fuppofed lefs than r, the radius of the convex 
furface. Let the ratio of m to n be the fame with that 
of the fine of incidence to the fine of refra&ion of 
rays pafling out of air into glafs, and let Y exprefs 
the femidiameter of the aperture of the lens* the 
angular aberration of the ray falling on the extremity 
of the lens, or the angle made between this ray, after 
being refracted through the extremity of the lens, and 
another ray or line, fuppofed to be drawn from the 
fame extremity of the lens, to the geometrical focus 
of rays diverging from the fame radiant point, and 
paffing indefinitely near the vertex of the lens, ex- 
prefled in meafures of the arc of a circle to the ra- 
dius unity, will be 
m 3 — 2m*» -+- in 3 x Y J 
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Where R, the radius of the firft furface, is exter- 
minated ; and r, the radius of the fecond furface, is 
retained : 

Or, exterminating r, the radius of the fecond fur- 
face, and retaining R, the radius of the firft furface, 
the angular aberration is alfo expreffed by 
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It may be proper to remark, that, as in thefe 
theorems, the principal focus is fuppofed to lie be- 
fore the glafs, as well as the radiant .point, to adapt 
the theorem to other cafes, if the lens be of fuch a 
form, as that its principal focus lies behind the glafs, 
F muft be taken negative : likewife, if the rays fall 
converging on the lens, or the point, to which they 
convergej lie behind the glafs, Qjnuft be taken ne- 
gative : laftly, if the fir ft furface be convex, R muft 
be .taken negative ; and if the fecond furface be con- 
cave, r muft be taken negative j and if, after all 
thefe circumftances are allowed for, the value of the 
theorem comes out pofitive, the aberration is of fuch 
a nature, as to make the focus of the extreme rays 
fall nearer the lens before it, than the geometrical 
focus, or farther from the lens behind it: but if the 
value of the theorem comes out negative, the aber- 
ration is of fuch a kind, as to make the focus of the 
extreme rays fall farther from the lens before it, than 
the geometrical focus. 

With refpect to the application of this theorem to 
Mr. Dollond's combined object glafTes, it is evident, 
that if the aberrations of the convex and concave 
lenfes added together (paying due regard to the figns 
of the theorem), are made equal to nothing, the two 
lenfes will perfectly correct one another : but as there 
are two unknown quantities unlimited in the equa- 
tion, namely, the radius of one furface of each glafs 
(for F and Qjire given, as well as m and «), there 
is room for an arbitrary affumption of one of them, 
at the difcretion of the theorift, or artift j which 
being done, there will remain a quadratic equation, 

whence 
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whence there will refult two values of the radius, 
which remains unknown, either of which will pro- 
duce an aberration equal to that of the other lens. 



V. ExtraB of a Letter from the Abbe De la 
Caille, of the Royal Academy of Sciences 
at Paris, and F. R. S. to William Watfon, 
M. D. F. R. S. recommending to the Rev. 
Mr. Nevil Mafkelyne, F. R. S. to make 
at St. Helena a Series of Obfervations for 
difcovering the Parallax of the Moon. 

Lincola's- Inn-Fields, 8 Jan. 1761. 
Read Jan. 8, TPVR. Watfon lately received a letter 

1 761. yj from the Abb6 De la CaiUe at Pari ^ 

in which he takes notice, " That although the pa- 
tc rallax of the moon feems fufficiently well deter- 
" mined, by the obfervations made in 1751, in 
" Europe and at the Cape of Good Hope j never- 
*' thelefs, an element of this importance cannot be 
" too well afcertained. He is of opinion, that Mr. 
" Mafkelyne's continuance in St. Helena may be 
** advantageoufly employed in making new obferva- 
** tionsj fince the bafe, upon which thefe parallaxes 
" mould be calculated, mould exceed the earth's 
" radius. 

" That if the Royal Society does approve of his 
" propofition, and recommend to Mr. Mafkelyne 
" the execution of the fcheme of correfpondence, 

** which 



